Differential effects of N-methyl-D-aspartate receptor stimulation on growth hormone secretion at specific stages of postnatal development of the male rhesus monkey.
The present study attempts to examine the role of N-methyl-D-aspartate (NMDA) receptor in the central regulation of growth hormone (GH) secretion during specific stages of pubertal development of the male rhesus monkey (Macaca mulatta). Infantile (n=4), prepubertal (n=5), peripubertal (n=5) and adult (n=5) intact male rhesus monkeys were given an agonist of NMDA receptor, N-methyl-D,L-aspartate (NMA) (15 mg/kg BW) through a teflon cannula implanted in the saphenous vein. Blood samples were collected 20-60 min before and 40-80 min after the injection of the drug at 10-20 min intervals. NMA was dissolved in normal saline immediately before use and passed through a 0.22 microm filter at the time of injection. All bleedings were carried out under ketamine hydrochloride anesthesia (initial dose 5 mg/kg BW, im followed by 2.5 mg/kg at 30 min intervals). The plasma levels of GH and testosterone (T) were determined by using specific assay systems. The hypothalamic-somatotrope activity under basal conditions was studied by averaging all the GH concentrations obtained before NMA injection, whereas the sensitivity of NMDA receptor to NMA stimulation was determined by comparing basal GH levels immediately before NMA injection at 0 min and GH concentrations obtained 10 min after the injection. The mean basal plasma concentrations of GH in the four groups of animals showed marked age-related differences. The levels of GH were found to be higher in infantile and peripubertal monkeys as compared to those of prepubertal and adult animals. A single iv injection of NMA produced differential effects on GH secretion during specific stages of postnatal development depending upon the level of GH secretion under basal conditions. Whereas NMA had no demonstrable effect on GH secretion in infantile and peripubertal animals in which the basal GH levels were high, it produced pronounced effects on GH secretion in prepubertal and adult monkeys wherein baseline GH concentrations were low. In conclusion, the present study suggests that the glutamatergic component of the control system that governs GH secretion by utilizing NMDA receptor may participate in regulation of age-related changes in the secretion of GH in the male rhesus monkey.